During coal pyrolysis, in applications such as in a utility boiler, sulfur in the original coal is transferred to the resultant char, to be burnt (combusted) subsequently. The effect of sulfur on char reactivity during combustion is poorly understood and this study addresses the problem. Due to the complex nature of coal, initial experiments make use of organic model compounds which can be related to chars from coals. This approach allows for clear identification of the important parameters which influence reactivity. The addition of iron serves to mimic the effect of catalytic mineral matter in coals. The experimental approach involves the preparation of 34 model compounds and the study of their gasification behavior, including surface characterization by adsorption techniques and microscopy. The several equipments necessary to this study had to be commissioned. Previous results indicated that increasing phenolic resin (resol) content led to greater yields and that carbons with less than 20 wt. % resol were optically anisotropic, whereas carbons with higher concentrations of resol were isotropic. Sulfur was incorporated into the model carbon structures by co-carbonization of the acenaphthylene and resol with elemental sulfur and dibenzothiophene sulfone, heating at 5°C min -1, under argon to 900°C .. Total surface areas were measured by adsorption of carbon dioxide at 195 K.The use of a eARN microbalance allows for active surface area measurements to be made. Gasifications in . oxygen, using a microbalance to 25 wt. % burn-off generate internal surface areas dependent on the carbon being studied, varying from 35 to -900 m 2 g-l. Similarly, as seen from the scanning electron micrographs there are differences in the topographies developed during gasification. This must reflect differences in structures. Conclusions of the study are summarized as follows. Sulfur within chars from coals influences the mode of gasification of the char. Oxides of sulfur are evolved ahead of the main carbon oxide peaks. This indicates preferential oxidation of sulfur atoms from the carbon lattice. This preferential removal appears to enhance the reactivity of the internal carbon surface. The reactivity of these internal surfaces is sensitive to new structures generated within the carbons/chars by the incorporation of sulfur in some way within the surface during carbonizations. Incorporation of sulfur within chars may be a significant parameter in terms of methods of gasification of char particles, generation of cenospheres, etc. Obviously, further work is needed to clarify the detail of the general effects reported here.
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